INTRODUCTION
Phyllodes tumor is a rare type of breast tumor accounting for however, the imaging findings were reported in a few studies.
To the best of our knowledge, there were no reports dealing with MRI findings including spectroscopy. Therefore, we reported a case of multi-focal lobular carcinoma in situ (LCIS) arising in benign phyllodes tumor with its multimodality imaging. Imaging and clinical findings of this case were reviewed retrospectively. The review was approved by the Institutional Review Board of our insttution. Informed consent was waived.
CASE REPORT
A 41-year-old woman was admitted for a palpable mass in the right breast that was first noted 3 days ago. She had no history of oral contraceptive/estrogen therapy, or family history of breast carcinoma. On physical examination, the mass was 4 cm, firm and movable involved the central location. Regardless of relatively large firm mass, there was no associated skin abnormality or axillary lymph node. Mammography demonstrated a 4.16 × 3.70 × 3.80 cm round mass with obscured margin and equal density at the 12 o' clock subareola of the right breast (Fig.   1A ). We performed diagnostic breast ultrasonography, which revealed a 4.23 × 1.94 × 5.25 cm sized relatively oval mass with heterogeneous internal echo pattern (Fig. 1B) Coexistent breast malignancy arising in phyllodes tumor is extremely rare, and most of them are incidental reports after surgical excision. Coexistent malignancy in phyllodes tumor can vary from in-situ to invasive carcinoma. Lobular neoplasia is separated into atypical lobular hyperplasia and lobular carcinoma in situ (LCIS). LCIS is known to have a higher risk of developing invasive cancer. We reported imaging findings of multifocal LCIS arising in benign phyllodes tumor. contrast-enhanced MRI to further evaluate the extent of the mass and the potential for combined malignancy. MRI revealed 4.9 × 3.6 × 3.7 cm, iso and high-signal intense oval mass on T2-weighted image and iso-intense on T1-weighted image, which showed heterogeneous enhancement with dark non-enhancing internal septations after contrast injection (Fig. 1C, D) . The kinetics assessed by fully automated computer-aided detectionbased analysis was initial fast (181%) followed by delayed washout (> 10%) (Fig. 1E) . We could not exclude the possibility of the combined invasive malignancy since the mass had malignant kinetics.
Index terms
MR spectroscopy (MRS) was performed on a Signa HD 1.5 T MR (GE Healthcare, Milwaukee, WI, USA) using the manufacturer's proton MRS acquisition software, breast spectroscopic examination. Before contrast injection, single-voxel, total choline containing compounds (tCho) spectrum was obtained within the mass to avoid contrast effect on the MRS (Fig. 1F) .
The presence of tCho in the mass was identified by a peak height at 3.2 ppm that was 2 fold higher than baseline noise. In addition, automatic choline quantification was 0.0161 mmol/L with the LCModel (LCModel Inc., Oakville, Canada).
The patient underwent conserving operation with sentinel lymph node biopsy. The pathology revealed multi-focal LCIS in a benign phyllodes tumor (Fig. 1G ) and sentinel lymph nodes had no tumor. Etiologic relationship between phyllodes tumors and various carcinomas is still unclear; however, it occasionally occurs in the mammary gland near the phyllodes tumor. Some studies showed that it is induced by the stromal component of phyllodes tumor (4, 6) . Results from another study suggested that systemic growth factors and hormones are responsible for the carcinoma (6) . In that case, carcinogenesis can show multicentricity and occur outside the phyllodes tumor, therefore secondary involvement of epithelium in phyllodes tumor is usual.
Consequently, we considered our case as stromal change of phyllodes tumor because LCIS was within the phyllodes tumor.
Phyllodes tumors usually show well-defined margins with a round or lobulated shape and inner septated structure (7), Recommended treatment of phyllodes tumor includes wide local resection with margins of at least 1-2 cm without axillary node dissection since lymph node metastasis is rare (4). Adjuvant therapy such as chemotherapy or radiotherapy can be additionally used, but remains to be defined (4) . There is no standardized treatment for combined neoplasm of phyllodes tumor, due to the limited reports.
In conclusion, we reported a very unusual case of multi-focal LCIS arising in benign phyllodes tumor with its MR image findings.
